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(57) ABSTRACT 
The present invention pre-fetches objects, textures and Scripts 
(collectively referred to herein as items) through analysis of 
the communications of an avatar. Furthermore, if an object, 
texture or script is not pre-fetched upon arrival to a region the 
virtual universe's object, texture and Script download system 
is augmented to prioritize objects the user may be interested 
in based on the avatar's communications and previously 
stated priorities. The present invention may improve user 
experience of virtual world by prioritizing the download and 
caching of objects, textures, and Scripts that are likely to 
interest the user. Such a prioritization enhances the user expe 
rience by reducing wait times for the rendering of objects of 
interest. 

25 Claims, 7 Drawing Sheets 
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Analyze communications 

Extract a set of terms 

Rank the set of terms 

Calculate relative priority of 
the set of terms 
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Cache the at least one item 
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PRE-FETCHING TEMIS IN A VIRTUAL 
UNIVERSE BASED ON AVATAR 

COMMUNICATIONS 

FIELD OF THE INVENTION 

This invention relates generally to virtual universes (VUs) 
and more specifically to the pre-fetching of items based upon 
communications between avatars in a VU. 

BACKGROUND OF THE INVENTION 

Virtual universes (VUs) or virtual worlds are computer 
based simulated environments intended for its users or resi 
dents to inhabit and interact via avatars, which are personas or 
representations of the users of the virtual universes. VUs are 
also known as metaverses or 3D Internet. These types of 
virtual universes are now most common in multiplayer online 
games, such as Second Life(R), which is a trademark of Linden 
Research Inc. in the United States. Avatars in these types of 
virtual universes, which can number well over a million, have 
a wide range of business and Social experiences. 
Many regions of virtual worlds contain complex environ 

ments with large numbers of objects. Presently, virtual uni 
verses only cachea user's avatar or items the avataris wearing 
or attached to the avatar and the object, textures and Scripts 
within a predefined proximity of the avatar. Therefore, a user 
may experience delays when traversing regions as objects are 
downloaded upon entrance or while in transit to a region. 
Caching or pre-fetching objects by proximity may not pro 
vide the optimal experience for most users. The time to dis 
play an object varies by the size of the object and is con 
strained by download speed to the virtual universe client. It is 
conceivable that by the time an object is retrieved from the 
server, the user may have moved to a different location and 
not seen an object they were interested in or the land owner 
may want them to see. 

SUMMARY OF THE INVENTION 

The present invention Smartly pre-fetches objects, textures, 
and scripts (collectively referred to herein as items) through 
analysis of the communications of an avatar. Furthermore, if 
an object, texture, or script is not pre-fetched upon arrival to 
a region, the virtual universe's object, texture and Script 
download system is augmented to prioritize objects the user 
may be interested in based on the avatar's communications 
and previously stated priorities. The present invention may 
improve user experience of virtual world by prioritizing the 
download and caching of objects, textures, and Scripts that are 
likely to interest the user. Such a prioritization enhances the 
user experience by reducing wait times for the rendering of 
objects of interest. 
A first aspect of the present invention provides a method for 

pre-fetching items in a virtual universe (VU) based on avatar 
communications, comprising: analyzing communications 
between a set of avatars in the VU; extracting a set of terms 
from the communications based on the analysis; ranking the 
set of terms based on at least one of a frequency, a recency, and 
a relevance of the set of terms as used in the communications; 
and calculating a relative priority of each of the set of terms 
based on the ranking. 
A second aspect of the present invention provides a system 

for pre-fetching items in a virtual universe (VU) based on 
avatar communications, comprising: a module for analyzing 
communications between a set of avatars in the VU; a module 
for extracting a set of terms from the communications based 
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2 
on the analysis; a module for ranking the set of terms based on 
at least one of a frequency, a recency, and a relevance of the set 
of terms as used in the communications; and a module for 
calculating a relative priority of each of the set of terms based 
on the ranking. 
A third aspect of the present invention provides a computer 

readable medium containing a program product for pre-fetch 
ing items in a virtual universe (VU) based on avatar commu 
nications, the computer readable medium comprising pro 
gram code for causing a computer to: analyze 
communications between a set of avatars in the VU; extract a 
set of terms from the communications based on the analysis; 
rank the set of terms based on at least one of a frequency, a 
recency, and a relevance of the set of terms as used in the 
communications; and calculate a relative priority of each of 
the set of terms based on the ranking. 
A fourth aspect of the present invention provides a method 

for deploying a system for pre-fetching items in a virtual 
universe (VU) based on avatar communications, comprising: 
providing a computer infrastructure being operable to: ana 
lyze communications between a set of avatars in the VU: 
extract a set of terms from the communications based on the 
analysis; rank the set of terms based on at least one of a 
frequency, a recency, and a relevance of the set of terms as 
used in the communications; and calculate a relative priority 
of each of the set of terms based on the ranking. 
A fifth aspect of the present invention provides a data 

processing system for pre-fetching items in a virtual universe 
(VU) based on avatar communications, comprising: a 
memory medium comprising instructions; a bus coupled to 
the memory medium; and a processor coupled to the bus that 
when executing the instructions cause the data processing 
system to: analyze communications between a set of avatars 
in the VU; extract a set of terms from the communications 
based on the analysis; rank the set of terms based on at least 
one of a frequency, a recency, and a relevance of the set of 
terms as used in the communications; and calculate a relative 
priority of each of the set of terms based on the ranking. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of this invention will be more 
readily understood from the following detailed description of 
the various aspects of the invention taken in conjunction with 
the accompanying drawings in which: 

FIG. 1 shows a high-level Schematic diagram showing a 
networking environment for providing a virtual universe 
according to one embodiment of this invention; 

FIG. 2 shows a more detailed view of a virtual region 
shown in the virtual universe of FIG. 1; 

FIG. 3 shows a more detailed view of the virtual universe 
client shown in FIG. 1; 

FIG. 4 shows a more detailed view of some of the func 
tionalities provided by the server array shown in FIG. 1; 

FIG. 5 shows a more detailed diagram of the pre-fetching 
utility of FIG. 4; 

FIG. 6 shows computerized implementation according to 
one embodiment of the present invention; and 

FIG. 7 shows a flow diagram of a method according to one 
embodiment of the invention. 
The drawings are not necessarily to scale. The drawings are 

merely schematic representations, not intended to portray 
specific parameters of the invention. The drawings are 
intended to depict only typical embodiments of the invention, 
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and therefore should not be considered as limiting the scope 
of the invention. In the drawings, like numbering represents 
like elements. 

DETAILED DESCRIPTION OF THE INVENTION 

For convenience, the Detailed Description of the Invention 
has the following sections: 
I.VU concepts Defined 
II. General Description 
A. Core Description 
B. Additional Features 
III. Computerized Implementation 

I.VU Concepts Defined 
(1) An avatar is a graphical representation the user selects 

that others can see, often taking the form of a cartoon-like 
human. 

(2) An agent is the user's account, upon which the user can 
build an avatar, and which is tied to the inventory of assets the 
USC OWS. 

(3) A region is a virtual area of land within the VU, typi 
cally residing on a single server. 

(4) Assets, avatars, the environment, and anything visual 
includes of UUIDs tied to geometric data (distributed to users 
as textual coordinates), textures (distributed to users as graph 
ics files such as JPEG2000 files), and effects data (rendered 
by the user's client according to the user's preferences and 
user's device capabilities). 

(5) Objects in a virtual universe are composed of one or 
more primitive objects Such as cones, triangles and polygons. 
The more detailed an object is (i.e., the more primitive objects 
it is composed of) the longer the object will take to render and 
download. It is common for virtual world regions to incorpo 
rate many objects in their design. 

(6) Cache—A cache is a collection of data duplicating 
original values stored elsewhere or computed earlier, where 
the original data is expensive to fetch (due to slow access 
time) or to compute, relative to the cost of reading the cache. 
A cache is a temporary storage area where frequently 
accessed data can be stored for rapid access. Once the data is 
stored in the cache, future use may access the cached copy 
rather than re-fetching or re-computing the original data, 
resulting in a lower average access time. 

(7) Rendering—Rendering is the process of producing the 
pixels of an image from a higher-level description of its 
components. Additionally, rendering is the process of gener 
ating an image from a model by means of computer programs. 
The model is a description of three dimensional objects in a 
strictly defined language or data structure. Models contain 
geometry, viewpoint, and texture 

(8) Items refer to anything capable of being downloaded, 
displayed, and/or used in a virtual universe. Examples 
include, among other things, objects, textures, advertise 
ments, scripts, etc. 
II. General Description 

A. Core Description 
The present invention Smartly pre-fetches objects, textures, 

and scripts (collectively referred to herein as items) through 
analysis of the communications of an avatar. Furthermore, if 
an object, texture, or script is not pre-fetched upon arrival to 
a region, the virtual universe's object, texture, and Script 
download system is augmented to prioritize objects the user 
may be interested in based on the avatar's communications 
and previously stated priorities. The present invention may 
improve user experience of a virtual world by prioritizing the 
download and caching of objects, textures, and Scripts that are 
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4 
likely to interest the user. Such a prioritization enhances the 
user experience by reducing wait times for the rendering of 
objects of interest. 

FIG. 1 shows a high-level Schematic diagram showing a 
networking environment 10 for providing a virtual universe 
12 according to one embodiment of this invention in which 
monitoring user demographics within the virtual universe can 
be utilized. As shown in FIG. 1, networking environment 10 
comprises a server array or grid 14 comprising a plurality of 
servers 16 each responsible for managing a portion of virtual 
real estate within virtual universe 12. A virtual universe pro 
vided by a multiplayer online game, for example, can employ 
thousands of servers to manage all of the virtual real estate. 
The virtual content of the virtual real estate that is managed by 
each of servers 16 within server array 14 shows up in virtual 
universe 12 as a virtual region 18 made up of objects, textures, 
and Scripts. 

Like the real world, each virtual region 18 within virtual 
universe 12 comprises a landscape having virtual content, 
Such as buildings, stores, clubs, sporting arenas, parks, 
beaches, cities and towns all created by administrators or 
residents of the universe that are represented by avatars. 
These examples of virtual content are only illustrative of 
Some things that may be found in a virtual region and are not 
limiting. Furthermore, the number of virtual regions 18 
shown in FIG. 1 is only for illustrative purposes and those 
skilled in the art will recognize that there may be many more 
regions found in a typical virtual universe, or even only one 
region in a small virtual universe. FIG. 1 also shows that users 
operating computers 20A-20C (hereinafter referred generally 
as 20) interact with virtual universe 12 through a communi 
cation network 22 via virtual universe clients 24A-24C (here 
inafter referred generally as 24) that reside in computers 20, 
respectively. Below are further details of virtual universe 12, 
server array 14, and virtual universe client 24. 
One of the ways that users of virtual universe 12 can use 

virtual universe client 24 to interact with the universe is to 
view advertising content within the virtual universe. An illus 
trative but non-limiting listing of advertisements that can be 
viewed through virtual universe client 24 includes items such 
as billboards, store window display, etc. As will be further 
described herein, embodiments of this invention are directed 
to facilitating the management of these advertisements assets 
in virtual universe 12. 

FIG. 2 shows a more detailed view of what one virtual 
region 18 in virtual universe 12 may comprise. As an 
example, virtual region 18 shown in FIG. 2 comprises a 
downtown office center 26, homes 28, restaurants 30, a super 
market 32 and a shopping mall 34 for shopping, and a con 
vention center 36 for meetings and various conventions. Resi 
dents or avatars 38, which as mentioned above, are personas 
or representations of the users of the virtual universe, which 
that who roam all about the virtual region by walking, driving, 
flying, or even by teleportation or transportation, which is 
essentially moving through space from one point to another, 
more or less instantaneously. These examples of virtual con 
tent in virtual region 18 shown in FIG. 2 are only illustrative 
of some items that may be found in a virtual region and those 
skilled in the art will recognize that these regions can have 
many more items that can be found in the real world universe 
as well as things that do not presently exist in the real world. 

FIG.3 shows a more detailed view of virtual universe client 
24 shown in FIG.1. Virtual universe client 24, which enables 
users to interact with virtual universe 12, comprises a client 
management component 40, which manages actions, com 
mands, and communications made by a user through com 
puter 20, and information received from the virtual universe 
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through server array 14. A rendering engine component 42 
enables the user of computer 20 to visualize his or her avatar 
within the Surroundings of the particular region of virtual 
universe 12 in which the avatar is presently located. 
A motion controls component 44 enables the user's avatar 5 

(s) to make movements through the virtual universe. In one 
embodiment, movements through the virtual universe can 
include, for example, gestures, postures, walking, running, 
driving, flying, etc. An action controls component 46 and 
enables the user to perform actions in the virtual universe 10 
such as buying items for his or her avatar or even for their 
real-life selves, building homes, planting gardens, etc. These 
actions are only illustrative of some possible actions that a 
user can perform in the virtual universe and are not limiting. 
A communications interface 48 enables a user to communi- 15 
cate with other users of virtual universe 12 through modalities 
Such as chatting, instant messaging, gesturing, talking, and 
electronic mail (e-mail). 

FIG.3 shows the various types of information received by 
client management component 40 from the virtual universe 20 
through the server array 14. In particular, client management 
component 40 receives avatar information about the avatars 
that are in proximity to the user's avatar. In addition, client 
management component 40 receives location information 
about the area that the user's avatar is near (e.g., what region 25 
or island he or she is in), as well as scene information (e.g., 
what the avatar sees). Client management component 40 also 
receives proximity information, which contains information 
on what the user's avatar is near, and object information, 
which is information about nearby objects. Client manage- 30 
ment component 40 receives avatar and location information, 
which information is utilized by the demographic tracking 
utility 53. FIG. 3 also shows the movement commands and 
action commands that are generated by the user and sent to the 
server array via client management component 40, as well as 35 
the communications that can be sent to the users of other 
avatars within the virtual universe. 

FIG. 4 shows a more detailed view of some of the func 
tionalities provided by server array 14 shown in FIG. 1. In 
particular, FIG. 4 shows a virtual region management com- 40 
ponent 50 that manages a virtual region(s) within the virtual 
universe. Virtual region management component 50 manages 
what happens in a particular region, Such as the type of 
landscape in that region, the number of homes, commercial 
Zones, boutiques, streets, parks, restaurants, etc. For example, 45 
virtual region management component 50 would allow the 
owner of a particular region or establishment within the 
region to specify requirements for entering or remaining 
within the region that could potentially affect certain avatar 
characteristics. Those skilled in the art will recognize that 50 
virtual region management component 50 can manage many 
other facets within the virtual region. 

FIG. 4 shows a network interface 54 that enables server 
array 14 to interact with virtual universe client 24 residing on 
computer 20. In particular, network interface 54 communi- 55 
cates active avatar, location, Scene, proximity, Script, object, 
asset transfer inventory, asset owner, user database, and user 
information to the user through virtual universe client 24. The 
network interface receives movement and action commands, 
as well as communications from the user via virtual universe 60 
client 24. 

FIG. 4 also shows a pre-fetching utility 53, which provides 
functionality of the present invention such as to pre-fetch/ 
cache items based on communications between avatars, as 
will be further described below. In this embodiment, pre- 65 
fetching utility 53 resides on the same computer system as 
server array 14, and communicates directly to virtual universe 

6 
12 and its users via virtual universe client 24. In other embodi 
ments, pre-fetching 53 might reside on the same computer as 
virtual universe client 24, have components that reside on 
both server array 14 and virtual universe client 24, or reside on 
separate computers in direct communication with virtual uni 
verse servers 16 and virtual universe clients 24. 
As shown in FIG. 4, there are several different databases 

for storing information. In particular, virtual region database 
52 stores information on all of the specifics in virtual region 
18 that virtual region management component 50 is manag 
ing. Virtual region database 52 contains metadata information 
about the objects, texts, and Scripts associated with the virtual 
content in the virtual region(s). Active avatars database 56 
contains a list of all the avatars that are online in the virtual 
universe 12, while databases 58 and 60 contain information 
on the actual human users or avatars in the virtual universe 12. 
In one embodiment, user database 58 contains general infor 
mation on the users such as names, email addresses, locales, 
interests, ages, preferences, etc., while user information data 
base 60 contains more sensitive information on the users such 
as billing information (e.g., credit card information) for tak 
ing part in transactions. 

Databases 52,56,58, 60 and 63 contain information on the 
avatars of the users that reside in virtual universe 12. In one 
embodiment, virtual region database 52, list of active avatars 
database 56, user database 58, user information database 60, 
and asset owner database 63 are tracked for avatars within a 
multidimensional space of the virtual region 18. The infor 
mation is typically in the form of metadata associated with the 
virtual content of each user's avatar(s). An illustrative but 
non-limiting list of avatarusage information includes appear 
ance, asset inventory, past activities, and purchases. Those 
skilled in the art will recognize that this listing of avatarusage 
information is illustrative of possible items and is not exhaus 
tive. For example, other user information may include name 
of the owner, e-mail address of the owner, address of the 
originating computer, or any other type of user information. 

Each item may be associated with a piece of executable 
code or other data called a script, which may affect rendering 
in Some fashion during a session in the virtual universe. A 
clothing asset, for example, may be rendered with a script that 
causes the clothing to shimmer. A virtual pet, in another 
example, may render as an automated avatar that follows the 
user's avatar within the virtual universe. 

Virtual region database 52, list of active avatars database 
56, user database 58, user information database 60, and asset 
owner database 63 are databases that contain item informa 
tion within pre-fetching utility 53. In an exemplary embodi 
ment, asset transfer inventory 64 comprises a listing table 65 
having a foreign key to an asset table 63 within asset owner 
database 62, such that querying the asset transfer inventory 64 
pulls information from assettable 63 to listing table 65. Those 
skilled in the art will recognize that other techniques for 
transferring data between databases 52, 56,58, 60 and 63 are 
possible within the scope of the invention. 

Those skilled in the art will also recognize that databases 
52-63 may contain additional information if desired. Data 
bases 52-63 may be consolidated into a single database or 
table, divided into multiple databases or tables, or clustered 
into a database system spanning multiple physical and logical 
devices. Further, although the above information is shown in 
FIG. 4 as being stored in databases, those skilled in the art will 
recognize that other configurations and means of storing 
information can be utilized. For example, virtual region data 
base 52, list of active avatars database 56, user database 58, 
user information database 60, and asset owner database 63 
might reside on the same computers as virtual universe client 



US 8,990,306 B2 
7 

24, and have components that reside on both server array 14 
and virtual universe client 24, or reside on separate computers 
in direct communication with virtual universe servers 16 and 
virtual universe client 24. 
An avatar transport component 66 enables users, as men 

tioned above, to transport through space from one point to 
another point instantaneously. As a result, an avatar could, for 
example, travel from a business region to an entertainment 
region to experience a concert. 
An avatar management component 68 keeps track of what 

the avatars are doing while in the virtual universe. For 
example, avatar management component 68 can track where 
eachavatar is presently located in the virtual universe, as well 
as what activities it is performing or has recently performed. 
An illustrative but non-exhaustive listofactivities can include 
shopping, eating, talking, recreating, etc. 

Because a typical virtual universe has a vibrant economy, 
server array 14 has functionalities that are configured to man 
age the economy. In particular, a universe economy manage 
ment component 70 manages transactions that occur within 
the virtual universe between avatars. In one embodiment, 
virtual universe 12 will have its own VU currency (SVU) that 
users pay for with real-life money. The users can then take 
part in commercial transactions for their avatars through uni 
verse economy management component 70. For example, an 
avatar might want to pay for a service that provides discovery 
and transfer of assets within the virtual universe. In this case, 
the avatar would make the purchase of this service using the 
VU. In some instances, the user may want to take part in a 
commercial transaction that benefits him or her and not an 
avatar. In this case, a commercial transaction management 
component 72 allows the user to participate in the transaction. 
For example, while walking around a commercial Zone, a user 
may see a pair of shoes that he or she would like for them 
selves and not the user's avatar. In order to fulfill this type of 
transaction and others similarly related, commercial transac 
tion management component 72 interacts with banks 74. 
credit card companies 76, and vendors 78. 

Referring now to FIG. 5, pre-fetching utility 53 according 
to embodiments of the invention will be described in further 
detail. As shown in FIG. 5, pre-fetching utility 53 comprises 
communications analysis module 80, term extraction module 
82, ranking module 84, prioritization module 86, pre-fetch 
ing/caching module 88, and filtering module 90. These mod 
ules will be explained in greater detail below in conjunction 
with the tables below, but in general: communications analy 
sis module 80 analyzes communications between a set of 
avatars in the VU term extraction module 82 extracts a set of 
terms from the communications based on the analysis; rank 
ing module 84 ranks the set of terms based on at least one of 
a frequency, a recency, a relevance, and optionally a trust of 
Source of the set of terms as used in the communications; 
prioritization module 86 calculates a relative priority of each 
of the set of terms based on the ranking pre-fetching/caching 
and module 88 pre-fetches and/or caches at least one item 
based on the relative priority (e.g., at least one item having a 
higher relative priority than other items); filtration module 90 
compares the set of terms to a database of terms and filters the 
set of terms based on the comparison. Typically, the database 
of terms comprises terms typically associated with spam. 
As will be further described below, the present invention 

provides methods to determine potential objects of interest to 
users to enable Smart pre-fetching of items and to augment 
virtual universe client download systems to fetch items that 
are most likely of interest to the user before items that are less 
likely of interest. Along these lines, the present invention will 
provide an item ranking calculation. Specifically, as an avatar 
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8 
engages in communications with other avatars, they receive 
and express information about their interests and their priori 
ties. Examples might include: 

“I really liked the weather vanes at that store.” 
“Was that the place with the whale weather vane?” 

Two Such conversations could indicate a users interest in 
weather vanes. Other communications that might express 
data useful to prioritizing caching would include region 
related information, such as an avatar receiving communica 
tions such as: 

“I saw a great weather vane. You would like it. It’s over in 
the Cygnus region.” 
“Have you ever been over to Lakamaka'? They have a weather 
vane store there.” 

While these communications might reinforce a pre-exist 
ing preference for weather Vanes, they also indicate specific 
information about regions that can be used to prioritize the 
caching mechanisms. An avatar's communications may be 
analyzed (via communications analysis module 80) to extract 
relevant metadata terms (via term extraction module 82). The 
analysis may include methods such as discarding conjunc 
tions and prepositions, or may include extraction of explicit 
nouns and verbs. Once the communications have been ana 
lyzed, extracted metadata of interest may be tracked and 
ranked for frequency, recency, and relevance (via ranking 
module 84). 

Frequency—Analysis can indicate how often a given meta 
data term is contained in avatar communications. Each time a 
metadata element is extracted from communications, it may 
be compared to a database of previously extracted terms. If a 
term is already within the database, the frequency count may 
be increased. Terms used and heard more often likely indicate 
greater significance to the user. 
Recency—AS more recently heard and used terms are 

likely to reflect the current interests of a user, the date and time 
associated with a given element of metadata may also be 
recorded and used as a basis of analysis. 
Relevance—Some terms may have greater relevance to a 

user, either by being explicitly prioritized by a user or by 
being linked to other metadata terms already present. Such 
association may be determined through a plurality of meth 
ods, including consulting a third party, Such as a folkSonomy, 
or collaborative tagging data source to identify frequently 
associated terms. 

Taken together, frequency, recency, and relevance can be 
quantified, analyzed, and used to set a relative priority for 
every term contained in a user's record of metadata of interest 
as determined by communication analysis. This prioritized 
ranking may be applied to client download systems to deter 
mine the optimal means of providing the user with relevant 
COntent. 

Example Embodiment. The included example embodi 
ment describes one possible method of implementing the 
described ranking algorithm. In this example, the frequency 
of communications predominantly determines the rank of 
each item. 
Consider the following two conversations, held two months 
apart: 
Conversation 1 
Avatar 1: “Have you seen any cool weather vanes lately? 
Avatar 2: "I saw one over in Cygnus a couple of weeks back, 
near a barn.” 
Avatar 1: “Thanks, I may check that out.” 
Conversation 2 
Avatar 3: “Hey, are you still interested in weather vanes? 
Avatar 1: “Yes, some. Why—seen any good ones?” 



US 8,990,306 B2 

Avatar 3: “I saw one shaped like a lemur over in Lakamaka, 
and it made me think of you.” 
A communications analysis built to extract only nouns 

(discarding pronouns) might extract the following table of 
metadata terms and frequencies from these conversations. 
This is shown in the following table: 

TERM FREQUENCY 

Weathervanes 
Cygnus 
barn 
lemur 
Lakamaka 

Further analysis might be applied to determine the recency 
of the communications, enabling the method to prioritize 
more recent communications. 

RECENCY (Months ago 
TERM FREQUENCY mentioned) 

weather 2 O 

Cygnus 1 2 
barn 1 2 
lemur 1 O 
Lakamaka 1 O 

Additional analysis may be applied to determine the rel 
evance of the terms to other data within the table. Such analy 
sis may include consulting a third party, such as a folk 
Sonomy, and returning a positive result for each time a term is 
directly associated with another term already in the table. 

RECENCY (Months 
TERM FREQUENCY ago mentioned) RELEVANCE 

weather 2 O 1 (barn) 

Cygnus 1 2 O 
barn 1 2 1 (weather 

vanes) 
lemur 1 O O 
Lakamaka 1 O O 

Based on this analysis, the invention may determine a 
relative priority for each of the terms contained in the data 
base. While many methods might be used, we consider a 
simple method that starts with frequency, Subtracts the num 
ber of months since the term was last used, and adds together 
the number of relevant terms linked by folksonomy analysis 
to determine a priority (e.g., priority frequency-recency-- 
relevance). More complex or alternate prioritization methods 
may be employed. 

RECENCY 
FRE- (Months 

TERM QUENCY ago mentioned) RELEVANCE PRIORITY 

weather 2 O 1 (barn) 3 = 2 - 0 + 1 
W8le:S 

Cygnus 1 2 O -1 = 1 - 2 + 0 
Barn 1 2 1 (weather O = 1 - 2 + 1 

vanes) 
Lemur 1 O O 1 = 1 - O - O 
Lakamaka 1 O O 1 = 1 - O - O 
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10 
Such a method would then prioritize, in order: 
(1) weather vanes 
(2) lemur 
(3) Lakamaka 
(4) barn 
(5) Cygnus 

B. Additional Features 
Client Download System Augmentation Under the 

present invention, when an avatar enters a new region or 
traverses a region, a client download system is invoked to 
download the textures, Scripts, and objects required to render 
the region. The present invention augments and enhances the 
client download system. The augmentations permit the Vir 
tual universe to render objects most likely to be important to 
the user before other objects using the values from the previ 
ously described object ranking system. As objects enter the 
rendering radius of an avatar, the object's metadata is com 
pared to the previously computed metadata ranking. If a plu 
rality of objects enters the rendering radius of a user, the 
objects containing higher ranking metadata terms are down 
loaded and rendered before those with lower ranking or no 
metadata terms. The present invention is particularly effective 
when a virtual universe client must download and render a 
multitude of objects, such as when teleporting or entering a 
new region. In some embodiments, after this method is 
executed for the visible region, the process is executed for the 
Surrounding region and the highest ranked objects, textures, 
and Scripts are cached. Such an embodiment may result in an 
improved user experience as the most likely to be used objects 
within the region will not require a download as they enter the 
visible region. 

Caching/Pre-fetch. The virtual universe client’s texture, 
object, and script cache system may be augmented to cache 
objects, scripts, and textures most likely to be of future inter 
est to a user. Potential enhancements using the previously 
described ranking system are disclosed below: 
Most Popular The metadata for the most popular objects, 

textures, and Scripts in the virtual universe are inspected 
and compared to the metadata terms generated by analy 
sis of the avatar's communications. The most popular 
items that are also highly ranked by the previously 
described ranking system are downloaded and cached 
for later potential use. The virtual universe may deter 
mine the most popular objects known analytics. Most 
popular objects may be the objects that are most ren 
dered, most placed in inventory, most placed in regions, 
etc. 

Recently Visited. It is known for virtual universes to 
cache objects, textures, and Scripts for regions recently 
visited by a user. It is also known for Such systems to 
expire or delete items from its cache as the user visited 
other regions. Commonly objects are expired based on 
duration in the cache. The objects that have been in the 
cache for the longest period of time are deleted prior to 
objects that have more recently been cached. The present 
invention augments the cache expiration system to 
expire objects that are of least interest to the user. In such 
a system, when an object in the cache must be expired, 
due to cache size constraints, the object(s) in the cache 
that contain metadata terms without an associated rank 
ing or the lowest ranking by the ranking calculation 
system are expired before objects with higher ranking 
metadata terms. 

Specifically Communicated Data—Some communica 
tions include specific, explicit reference to a cacheable 
entity. An example might be “Hey, check out the weather 
Vane store at www.XXX.XyZ.weathervane.com. In cases 
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Such as these, we may choose to explicitly pre-fetch the 
textures and metadata-prioritized content from these 
regions. Thus, if the user does decide to follow such a 
link, their experience will be improved by not having to 
wait for downloads. 

Analyzed Regions—In the case where regions are among 
the data extracted from communications, it may be 
advantageous to pre-fetch objects, textures, and Scripts 
from those regions. While such pre-fetching would be 
handled at a priority lower to that of local objects, it 
would enable more rapid transitions to other regions. By 
mining the avatar's communications, regions that are 
likely to be visited in the future can be enhanced. 

Note further that applications may be pre-fetched within a 
virtual environment based on media and file types found 
within an inventory. For instance, virtual-world compatible 
business applications or media players can be preemptively 
downloaded upon entry of an avatar into a given virtual 
region. Finally, complementary media can be pre-fetched, as 
indicated by the existence of certain media within a user's 
inventory. 

Advertisement Protection—A proposed enhancement to 
this method would include offering the ability to compare 
conversationally mined keywords against a database of 
known terms for prioritization or de-prioritization. This 
would enable a central system to track advertisements or 
spam and to prevent these terms from influencing prioritiza 
tion systems. For instance, if an advertiser hired avatars to 
frequently mention their product in conversations with other 
avatars, in an effort to expose it to more avatars, this system 
could provide a means to prevent Such avatar based commer 
cials from being effective. This protects against virtual spam, 
where avatars (either user controlled or automated) simply 
repeat keywords. 

User Prioritization—Avatars or users more closely associ 
ated with an avatar might be granted higher priority than 
unknown users. An addition to the prioritization mechanism 
might analyze an avatar's perceived relationship or relative 
trust when prioritizing their metadata additions. An example 
might be a simple prioritization system where trust ranged 
from 1-3. Each user an avatar meets begins with a rating of 1. 
and is increased only when the user specifically validates 
them and increases their rating Such as shown in the chart 
below (priority—frequency-recency-relevance--trust of 
Source): 

RECENCY TRUST 
(Months ago OF 

TERM FREQUENCY mentioned) RELEVANCE SOURCE 

weather 2 O 1 (barn) 3 (self, 
W8le:S Avatar 3) 
Cygnus 1 2 O 2 (Avatar 2) 

Barn 1 2 1 (weather 2 (Avatar 2) 
vanes) 

lemur 1 O O 1 (Avatar 3) 

Lakamaka 1 O O 1 (Avatar 3) 

A further enhancement of this user prioritization might 
draw from a more comprehensive source for user ratings. 
Rather than (or in addition to) a user personally determining 
the trust rating for each avatar, a third party might maintain 
central ranking systems. Similar to customersatisfaction rat 
ings used by online merchants, this trust system might enable 
comments given by well respected avatars to carry more 
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weight than those given by known spam bots. It would also 
enable users to take advantage of the insights of other users, 
rather than having to identify spam bots and other nefarious 
characters themselves. 

5 III. Computerized Implementation 
Referring now to FIG. 7, a computerized implementation 

100 of the present invention is shown. As depicted, imple 
mentation 100 includes computer system 104 deployed 
within a computer infrastructure 102. This is intended to 

10 demonstrate, among other things, that the present invention 
could be implemented within a network environment (e.g., 
the Internet, a wide area network (WAN), a local area network 
(LAN), a virtual private network (VPN), etc.), or on a stand 
alone computer system. In the case of the former, communi 

15 cation throughout the network can occur via any combination 
of various types of communications links. For example, the 
communication links can comprise addressable connections 
that may utilize any combination of wired and/or wireless 
transmission methods. Where communications occur via the 

20 Internet, connectivity could be provided by conventional 
TCP/IP sockets-based protocol, and an Internet service pro 
vider could be used to establish connectivity to the Internet. 
Still yet, computer infrastructure 102 is intended to demon 
strate that some or all of the components of implementation 

25 100 could be deployed, managed, serviced, etc. by a service 
provider who offers to implement, deploy, and/or perform the 
functions of the present invention for others. 
As shown, computer system 104 includes a processing unit 

106, a memory 108, a bus 110, and device interfaces 112. 
30 Further, item verification system 18 is shown having external 

devices and storage system 116 that communicate with bus 
via device interfaces (although image capture device 20 alter 
natively could directly communicate with bus 110). In gen 
eral, processing unit 106 executes computer program code, 

35 such as pre-fetching utility 53, which is stored in memory 108 
and/or storage system 116. While executing computer pro 
gram code, processing unit 106 can read and/or write data 
to/from memory 108, storage system 116, and/or device inter 
faces 112. Bus 110 provides a communication link between 

40 each of the components in item verification system 18. 
Although not shown, item verification system 18 could also 
include I/O interfaces that communicate with: one or more 
external devices such as a kiosk, a checkout station, a key 
board, a pointing device, a display, etc.); one or more devices 
that enable a user to interact with item verification system 18; 

PRIORITY 

6 = 2 - 0 + 
1 + 3 
1 = 1 - 2 + 
O + 2 
2 = 1 - 2 + 
1 + 2 
2 = 1 - 0 + 
O + 1 
2 = 1 - 0 + 
O + 1 

60 

and/or any devices (e.g., network card, modem, etc.) that 
enable item verification system 18 to communicate with one 
or more other computing devices. 
Computer infrastructure 102 is only illustrative of various 

65 types of computer infrastructures for implementing the inven 
tion. For example, in one embodiment, computer infrastruc 
ture 102 comprises two or more computing devices (e.g., a 
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server cluster) that communicate over a network to perform 
the various process of the invention. Moreover, computer 
system 104 is only representative of various possible com 
puter systems that can include numerous combinations of 
hardware. To this extent, in other embodiments, item verifi 
cation system 18 can comprise any specific purpose comput 
ing article of manufacture comprising hardware and/or com 
puter program code for performing specific functions, any 
computing article of manufacture that comprises a combina 
tion of specific purpose and general purpose hardware/soft 
ware, or the like. In each case, the program code and hardware 
can be created using standard programming and engineering 
techniques, respectively. Moreover, processing unit 106 may 
comprise a single processing unit, or be distributed across one 
or more processing units in one or more locations, e.g., on a 
client and server. Similarly, memory 108 and/or storage sys 
tem 116 can comprise any combination of various types of 
data storage and/or transmission media that reside at one or 
more physical locations. Further, device interfaces 112 can 
comprise any module for exchanging information with one or 
more external devices. Still further, it is understood that one 
or more additional components (e.g., system software, math 
co-processing unit, etc.) not shown in FIG. 7 can be included 
in item verification system 18. 

Storage system 116 can be any type of system capable of 
providing storage for information under the present invention 
Such as item appearances. To this extent, storage system 116 
could include one or more storage devices, such as a magnetic 
disk drive or an optical disk drive. In another embodiment, 
storage system 116 includes data distributed across, for 
example, a local area network (LAN), wide area network 
(WAN) or a storage area network (SAN) (not shown). In 
addition, although not shown, additional components, such as 
cache memory, communication systems, system Software, 
etc., may be incorporated into item verification system 18. 
Shown in memory 108 of item verification system 18 is 

pre-fetching utility 53, with a set of modules 118. The mod 
ules 118 correspond to those shown in FIG.5 for pre-fetching 
utility 53. They have been shown in group format 118 in FIG. 
6 to demonstrate that the configuration of FIG. 5 need not be 
limiting and the same functionality could be accomplished in 
any quantity and/or configuration of modules. Still yet, set of 
modules 118 provides the functions of the present invention 
as described herein. Such functionality will be illustrated 
using method flow diagram of FIG. 7. 
As shown, in step S1, communications between a set of 

avatars in the VU will be analyzed. In step S2, a set of terms 
will be extracted from the communications based on the 
analysis. In step S3, the set of terms will be ranked based on 
at least one of a frequency, a recency, and a relevance of the set 
of terms as used in the communications. In step S4, a relative 
priority of each of the set of terms will be calculated based on 
the ranking. In step S5, at least one item will be pre-fetched 
based on the relative priority. In step S6, the at least one item 
will be cached. 

While shown and described herein as a solution for pre 
fetching items in a VU, it is understood that the invention 
further provides various alternative embodiments. For 
example, in one embodiment, the invention provides a com 
puter-readablefuseable medium that includes computer pro 
gram code to enable a computer infrastructure to provide 
pre-fetching of items in a VU. To this extent, the computer 
readablefuseable medium includes program code that imple 
ments each of the various process of the invention. It is under 
stood that the terms computer-readable medium or computer 
useable medium comprises one or more of any type of physi 
cal embodiment of the program code. In particular, the com 
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puter-readablefuseable medium can comprise program code 
embodied on one or more portable storage articles of manu 
facture (e.g., a compact disc, a magnetic disk, a tape, etc.), on 
one or more data storage portions of a computing device, such 
as memory 108 (FIG. 7) and/or storage system 116 (FIG. 7) 
(e.g., a fixed disk, a read-only memory, a random access 
memory, a cache memory, etc.), and/or as a data signal (e.g., 
a propagated signal) traveling over a network (e.g., during a 
wired/wireless electronic distribution of the program code). 

In another embodiment, the invention provides a business 
method that performs the process of the invention on a sub 
Scription, advertising, and/or fee basis. That is, a service 
provider, such as a Solution Integrator, could offer to provide 
pre-fetching of items in a VU. In this case, the service pro 
vider can create, maintain, Support, etc., a computer infra 
structure, such as computer infrastructure 102 (FIG. 7) that 
performs the process of the invention for one or more cus 
tomers. In return, the service provider can receive payment 
from the customer(s) under a subscription and/or fee agree 
ment and/or the service provider can receive payment from 
the sale of advertising content to one or more third parties. 

In still another embodiment, the invention provides a com 
puter-implemented method for pre-fetching items in a VU. In 
this case, a computer infrastructure, such as computer infra 
structure 102 (FIG. 7), can be provided and one or more 
systems for performing the process of the invention can be 
obtained (e.g., created, purchased, used, modified, etc.) and 
deployed to the computer infrastructure. To this extent, the 
deployment of a system can comprise one or more of: (1) 
installing program code on a computing device, such as item 
verification system 18 (FIG. 7), from a computer-readable 
medium; (2) adding one or more computing devices to the 
computer infrastructure; and (3) incorporating and/or modi 
fying one or more existing systems of the computer infra 
structure to enable the computer infrastructure to perform the 
process of the invention. 
As used herein, it is understood that the terms “program 

code' and "computer program code' are synonymous and 
mean any expression, in any language, code or notation, of a 
set of instructions intended to cause a computing device hav 
ing an information processing capability to perform a particu 
lar function either directly or after either or both of the fol 
lowing: (a) conversion to another language, code or notation; 
and/or (b) reproduction in a different material form. To this 
extent, program code can be embodied as one or more of an 
application/software program, component software/a library 
of functions, an operating system, a basic device system/ 
driver for a particular computing and/or device, and the like. 
A data processing system suitable for storing and/or 

executing a program code can be provided hereunder and can 
include at least one processor communicatively coupled, 
directly or indirectly, to memory element(s) through a system 
bus. The memory elements can include, but are not limited to, 
local memory employed during actual execution of the pro 
gram code, bulk storage, and cache memories that provide 
temporary storage of at least Some program code in order to 
reduce the number of times code must be retrieved from bulk 
storage during execution. Input/output or device devices (in 
cluding, but not limited to, keyboards, displays, pointing 
devices, etc.) can be coupled to the system either directly or 
through intervening device controllers. 

Network adapters also may be coupled to the system to 
enable the data processing system to become coupled to other 
data processing systems, remote printers, storage devices, 
and/or the like, through any combination of intervening pri 
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vate or public networks. Illustrative network adapters 
include, but are not limited to, modems, cable modems, and 
Ethernet cards. 
The foregoing description of various aspects of the inven 

tion has been presented for purposes of illustration and 5 
description. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed, and obviously, many 
modifications and variations are possible. Such modifications 
and variations that may be apparent to a person skilled in the 
art are intended to be included within the scope of the inven 
tion as defined by the accompanying claims. 
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What is claimed is: 
1. A computer-implemented method for pre-fetching items 

in a virtual universe (VU) based on avatar communications, 15 
comprising: 

analyzing, using at least one computing device, communi 
cations between a set of avatars in the VU, the commu 
nications comprising alphanumeric content of at least 
one electronic message, the alphanumeric content com 
prising a set of words; 

extracting, using the at least one computing device, the set 
of words from the communications based on the analy 
sis; 

ranking, using the at least one computing device, each 
word of the set of words based on a frequency, a recency, 
and a relevance of the each word as used in the commu 
nications, the frequency comprising a number of occur 
rences of the each word in the avatar communications, 
the recency comprising a number of months since the 
each word was last used in the avatar communications, 
and the relevance comprising a number of occurrences, 
in the avatar communications, of other words associated 
with the each word as indicated by a folkSonomy analy 
S1S, 

comparing, using the at least one computing device, the 
each word of the set of words against a database of 
known words relating to advertisements or spam; and 

calculating, using the at least one computing device, a 
relative priority of the each word of the set of words 
based on the comparing and a calculation, the calcula 
tion comprising Subtracting the recency from a sum of 
the frequency and the relevance. 

2. The method of claim 1, further comprising pre-fetching, 
using the at least one computing device, at least one item 
based on the relative priority. 

3. The method of claim 2, the pre-fetching comprising 
pre-fetching, using the at least one computing device, at least 
one item having a higher relative priority than other items. 

4. The method of claim 1, the ranking being further based 
on a trust of source of the communications. 

5. The method of claim 4, the trust of source being based on 
a relationship between the communications and the set of 
aVatarS. 

6. The method of claim 1, further comprising: 
comparing, using the at least one computing device, the set 

of words to a database of words; and 
filtering, using the at least one computing device, the set of 
words based on the comparing. 

7. The method of claim 6, the database of words compris- 60 
ing words associated with spam. 

8. The method of claim 1, further comprising caching, 
using the at least one computing device, the at least one item. 

9. A system for pre-fetching items in a virtual universe 
(VU) based on avatar communications, comprising: 

a memory medium comprising instructions; 
a bus coupled to the memory medium; 
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16 
a processor coupled to the bus that when executing the 

instructions causes the system to: 
analyze communications between a set of avatars in the 
VU, the communications comprising alphanumeric con 
tent of at least one electronic message, the alphanumeric 
content comprising a set of words; 

extract the set of words from the alphanumeric content of 
the communications based on the analysis; 

rank each word of the set of words based on a frequency, a 
recency, and a relevance of the each word as used in the 
communications, the frequency comprising a number of 
occurrences of the each word in the avatar communica 
tions, the recency comprising a number of months since 
the each word was last used in the avatar communica 
tions, and the relevance comprising a number of occur 
rences, in the avatar communications, of other words 
associated with the each word as indicated by a folk 
Sonomy analysis; 

compare the each word of the set of words against a data 
base of known words relating to advertisements or spam, 
and 

calculate a relative priority of the each word of the set of 
words based on the comparing and a calculation, the 
calculation comprising Subtraction of the recency from a 
Sum of the frequency and the relevance. 

10. The system of claim 9, the system further being caused 
to pre-fetch at least one item based on the relative priority. 

11. The system of claim 10, the system further being 
caused to pre-fetch at least one item having a higher relative 
priority than other items. 

12. The system of claim 9, the system further being caused 
to further rank the set of words based on a trust of source of the 
communications. 

13. The system of claim 12, the trust of source being based 
on a relationship between the communications and the set of 
aVatarS. 

14. The system of claim 9, the system further being caused 
to: compare the set of words to a database of words; and 

filter the set of words based on the comparing. 
15. The system of claim 14, the database of words com 

prising terms associated with spam. 
16. The system of claim 9, the system further being caused 

to catch the at least one item. 
17. A computer readable device containing a program 

product for pre-fetching items in a virtual universe (VU) 
based on avatar communications, the computer readable 
device comprising program code for causing a computer to: 

analyze communications between a set of avatars in the 
VU, the communications comprising alphanumeric con 
tent of at least one electronic message, the alphanumeric 
content comprising a set of words; 

extract the set of words from the alphanumeric content of 
the communications based on the analysis; 

rank each word of the set of words based on a frequency, a 
recency, and a relevance of the each word as used in the 
communications, the frequency comprising a number of 
occurrences of the each word in the avatar communica 
tions, the recency comprising a number of months since 
the each word was last used in the avatar communica 
tions, and the relevance comprising a number of occur 
rences, in the avatar communications, of other words 
associated with the each word as indicated by a folk 
Sonomy analysis; 

compare the each word of the set of words against a data 
base of known words relating to advertisements or spam, 
and 
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calculate a relative priority of the each word of the set of 
words based on the comparing and a calculation, the 
calculation comprising Subtraction of the recency from a 
Sum of the frequency and the relevance. 

18. The computer readable device containing a program 
product of claim 17, the computer readable device further 
comprising program code for causing the computer to: pre 
fetch at least one item based on the relative priority. 

19. The computer readable device containing a program 
product of claim 18, the computer readable device further 
comprising program code for causing the computer to pre 
fetch at least one item having a higher relative priority than 
other items. 

20. The computer readable device containing a program 
product of claim 17, the ranking being further based on a trust 
of Source of the communications. 

21. The computer readable device containing a program 
product of claim 20, the trust of source being based on a 
relationship between the communications and the set of ava 
tarS. 

22. The computer readable device containing a program 
product of claim 17, the computer readable device further 
comprising program code for causing the computer to: 

compare the set of terms to a database of words; and 
filter the set of words based on the comparing. 
23. The computer readable device containing a program 

product of claim 22, the database of terms comprising words 
associated with spam. 

24. The computer readable device containing a program 
product of claim 17, the computer readable device further 
comprising program code for causing the computer to: cache 
the at least one item. 
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25. A method for deploying a system for pre-fetching items 

in a virtual universe (VU) based on avatar communications, 
comprising: 

providing a computer infrastructure being operable to: 
analyze communications between a set of avatars in the 
VU, the communications comprising alphanumeric 
content of at least one electronic message, the alpha 
numeric content comprising a set of words; 

extract the set of words from the alphanumeric content 
of the communications based on the analysis; 

rank each word of the set of words based on a frequency, 
a recency, and a relevance of the each word as used in 
the communications, the frequency comprising a 
number of occurrences of the each word in the avatar 
communications, the recency comprising a number of 
months since the each word was last used in the avatar 
communications, and the relevance comprising a 
number of occurrences, in the avatar communica 
tions, of other words associated with the each word as 
indicated by a folkSonomy analysis; 

compare the each word of the set of words against a 
database of known words relating to advertisements 
or spam; and 

calculate a relative priority of the each word of the set of 
words based on the comparing and a calculation, the 
calculation comprising Subtraction of the recency 
from a sum of the frequency and the relevance. 
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